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D ISCUSSION about heterosexual transmission of human immunodefi-
ciency virus (HIV) in the United States has been continuous and vig-

orous since the first cases of acquired immunodeficiency syndrome (AIDS)
were reported in women whose only known risk factor was sexual contact
with a man who had AIDS or who was at risk of AIDS.1-4 The discussion
initially focused on the question whether HIV could be transmitted by sexual
contact between two heterosexual partners, with particular attention being
given to the question whether female-to-female transmission could occur.
Subsequently, the primary issues became the extent of heterosexual transmis-
sion occurring in the United States and the reasons for the apparently large
disparity between the frequency of transmission ofHIV among heterosexuals
in other areas of the world-especially countries of central and eastern Af-
rica-compared with the United States.5-6.

This paper will review three sources of data about heterosexually transmit-
ted HIV infection and AIDS in the United States: the cases of AIDS reported
through the national AIDS surveillance program, published studies of HIV
transmission among heterosexuals, and seroprevalence data about HIV infec-
tion in the heterosexual population.

SURVEILLANCE OF HETEROSEXUALLY TRANSMITTED AIDS CASES

Physicians and health departments began surveillance for cases of AIDS in
1981 following publication of the first reports of the new disease.7 The
national surveillance system was intensified in 1983 with distribution of case
report forms and a formal definition of AIDS and with passage of a resolution
by the Council of State and Territorial Epidemiologists to make AIDS a
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reportable condition. People with AIDS are considered to have heterosex-
ually acquired infection if they give no history of male homosexual contact or
intravenous drug abuse, do not have a clotting factor disorder requiring factor
concentrate therapy, and if they report specific heterosexual contact with a
person known to be infected with HIV or who has a risk factor for HIV
infection. People born in such areas as Haiti or a country in central or eastern
Africa where AIDS is also epidemic and heterosexual transmission is re-
ported to be common are also classified as heterosexually transmitted cases
unless they give a history of other risk factors. People who report only
heterosexual contact with a prostitute or who have had multiple sex partners
who are not known to be at risk for HIV infection currently are not considered
to be heterosexually transmitted cases.

Cumulatively, 55,315 AIDS cases in adults and adolescents had been
reported to the Centers for Disease Control between 1981 and March 14,
1988. Of these, 1,018 of 51,116 (2.0%) cases in men and 1,215 of 4,199
(28.9%) cases in women are classified as heterosexually transmitted (Table
I). Only 1,307 of the 2,233 (58.5%) heterosexually transmitted cases oc-
curred in people born in the United States; 926 (41.5%) have been reported in
those born in Haiti or a country of central or eastern Africa. The trend since
1981 shows a slowly increasing number of cases in this latter group compared
with a much more rapidly rising number of cases in people born in the United
States (Table II). The proportion of men with AIDS who give a history of
specific sexual contact with a person at risk of AIDS/HIV infection has
increased from 0.2% of cases diagnosed before 1983 to 0.9% of those diag-
nosed in 1987, and the proportion of women has increased from 14.6 to
25.4% over the same period. Projections of future trends of the AIDS epi-
demic suggest that the proportion of cases in people with heterosexually
transmitted AIDS born in the United States will increase from the combined
proportion of 3.1% recorded in 1987 to 5.0% (68% confidence bounds,
3.6%-6.8%).8 In contrast, the proportion of AIDS cases among people born
in other countries in which heterosexual transmission of HIV is common has
decreased from 5.3% of men and 12.2% of women to 1.0% and 3.8% respec-
tively between 1981 and 1987.

Riskfactors ofthe sexual contacts. For both men and women with hetero-
sexually transmitted AIDS born in the United States, approximately two
thirds of the sexual contacts or index partners were intravenous drug abusers
(Table III). For women, bisexual men were the second most common con-
tact, while for men about 25% of cases gave a much less specific history of
contact with a person with AIDS or HIV infection or with a person of
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TABLE I. RISK FACTORS FOR ADULTS WITH AIDS,* BY SEX

Risk factor Males Females Total
Homo/bisexual Male 39,691 (77.6) - (-) 39,691 (71.8)
No IV-drug use 35,577 (69.6) - (-) 35,577 (64.3)
IV-drug use 4,114 ( 8.0) - (-) 4,114 ( 7.4)

Heterosexual person 10,666 (19.7) 4,199 (100.0) 13,906 (25.1)
IV-drug use 7,631 (14.9) 2,136 (50.9) 9,767 (17.7)
Hemophilia 543 (1.1) 22 ( 0.5) 565 ( 1.0)
Sexual contact 1,018 ( 2.0) 1,215 (28.9) 2,233 ( 4.0)
Transfusion 874 ( 1.7) 467 (11.1) 1,341 ( 2.4)

Risk undetermined 1,359 ( 2.7) 359 ( 8.6) 1,718 ( 3.1)

Total 51,116 (92.4) 4,199 ( 7.6) 55,315 (100.0)

*Cases diagnosed and reported through March 14, 1988

TABLE II. HETEROSEXUALLY TRANSMITTED AIDS CASES BY YEAR OF
DIAGNOSIS,* REGION OF BIRTH AND SEX

Year of U.S. Born Non-U.S. born**
diagnosis Males Females Males Females Total

Pre-1983 2 ( 0.2)t 12 (14.6) 66 ( 5.3) 10 (12.2) 90 ( 6.8)
1983 1 ( 0.0) 27 (14.8) 86 ( 3.3) 14 ( 7.7) 128 ( 4.6)
1984 19 ( 0.4) 62 (17.7) 105 ( 2.0) 22 ( 6.3) 208 ( 3.7)
1985 33 ( 0.3) 157 (23.1) 121 ( 1.3) 36 ( 5.3) 347 ( 3.4)
1986 76 ( 0.5) 306 (26.9) 158 ( 1.1) 56 ( 4.9) 596 ( 3.9)
1987 157 ( 0.9) 427 (25.4) 179 ( 1.0) 64 ( 3.8) 827 ( 4.3)
1988 7 ( 0.8) 21 (25.0) 8 ( 0.9) 1 ( 1.2) 37 ( 3.7)

Total 295 ( 0.6) 1,012 (24.1) 723 ( 1.4) 203 ( 4.8) 2,233 ( 4.0)
*Cases diagnosed and reported through March 14, 1988

**Cases born in a country in which heterosexual transmission of HIV is reported to be common
tPercentage of all AIDS cases diagnosed that year by sex

TABLE III. HETEROSEXUALLY TRANSMITTED AIDS CASES:
REPORTED SEXUAL CONTACTS FOR U.S. BORN CASES, BY SEX*

Sexual contact Males Females Total
Bisexual males - (-) 161 (15.9) 161 (12.3)
IV-drug user 196 (66.4) 696 (68.8) 892 (68.2)
Person with hemophilia** 2 ( 0.7) 18 ( 1.8) 20 ( 1.5)
Immigrant to U.S. 17 ( 5.8) 20 ( 2.0) 37 ( 2.8)
Transfusion recipient 5 ( 1.7) 19 ( 1.9) 24 ( 1.8)
Person with HIV/AIDSt 43 (14.6) 80 ( 7.9) 123 ( 9.4)
Risk undeterminedt 32 (10.8) 18 ( 1.8) 50 ( 3.8)

Total 295 (100.0) 1,012 (100.0) 1,307 (100.0)
*Cases diagnosed and reported through March 14, 1988

**Person with congenital clotting disorder treated with clotting factor concentrates
tPerson reported to be the sexual contact was stated to have AIDS or to be infected with HIV but a

specific risk factor was not reported through the surveillance system
tRisk factor for the sexual contact was not reported through the surveillance system and is still under

investigation
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undetermined risk. Black and Hispanic people with heterosexually transmit-
ted AIDS were more likely than whites to report an intravenous drug abuser
as their sex partner (for men, 71% and 77% compared with 57%, respec-
tively; for women, 75% and 84% compared with 46% respectively;
p<0.0001 for women). For black and Hispanic women, the cumulative inci-
dence of AIDS through heterosexual contact with an intravenous drug abuser
is more than 24 times that for white women.9 In contrast, white women with
heterosexually transmitted AIDS were approximately three times as likely as
black or Hispanic women to report a bisexual man as their sexual contact
(30% compared with 11% and 8% respectively; p<0.0001).

Little information is available about specific risk factors for immigrants
with AIDS classified by place of birth in a country where heterosexually
transmitted HIV infection is common. A case-control study of Haitian immi-
grants with AIDS concluded that heterosexual contact was the most likely
means of HIV infection, although specific partners were rarely implicated.'0
This information is corroborated by studies in Africa and Haiti that suggest a
high frequency of heterosexual transmission of HIV in those areas.5,11 An-
other risk association for AIDS in Haitians living in the United States is
migration from Haiti since 1977, which is probably related to a high preva-
lence of HIV infection in the large population of "boat people" who immi-
grated to the United States in the late 1970s and early 1980s.10,12

Geographic distribution of the AIDS cases. Geographically, 67% of all
heterosexually transmitted AIDS cases have occurred in only four states:
New York (29.7% of these cases), Florida (25.5%), New Jersey (12.1%), and
California (6.0%) (Table IV). These same states have reported 65% of the
heterosexually transmitted AIDS cases born in the United States, while New
York, Florida, New Jersey, and Massachusetts have reported 90% of all the
AIDS cases in those born in other countries in which heterosexual transmis-
sion of HIV is common. As with other cases of AIDS, most heterosexually
transmitted cases have occurred among residents of major metropolitan
areas. The ratio of men to women among the cases born in the United States
ranges from approximately 0.2:1 to 0.5:1 in most states, but two prominent
exceptions are from among the states that have reported the most cases. New
York has reported more than 25 times as many heterosexually transmitted
cases in women as in men, giving a male-to-female ratio of only 0.04:1 while
Florida has reported almost equal numbers of cases in men and women,
yielding a ratio of 0.9:1. In contrast to New York, New Jersey has reported
only four times as many cases in women as in men even though most metro-
politan areas in which the heterosexually transmitted AIDS cases have oc-
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TABLE IV. HETEROSEXUALLY TRANSMITTED AIDS CASES BY STATE OF
RESIDENCE,* REGION OF BIRTH AND SEX

State of U.S. born Non-U.S. born**
residence Males Females Males Females Total

New York 14 (0.1)t 363 (23.0) 229 (1.8) 58 ( 3.7) 664 ( 4.7)
Florida 75 (2.2) 79 (19.3) 309 (9.0) 107 (26.2) 570 (14.8)
New Jersey 40 (1.3) 161 (23.0) 57 (1.9) 12 ( 1.7) 270 ( 7.4)
California 41 (0.3) 82 (28.2) 10 (0.1) 2 ( 0.7) 135 ( 1.1)
Massachusetts 7 (0.7) 27 (24.5) 52 (4.9) 13 (11.8) 99 ( 8.4)
Illinois 4 (0.3) 14 (23.0) 17 (1.2) 1 ( 1.6) 36 ( 2.3)
Maryland 9 (1.0) 26 (27.7) 13 (1.5) 3 ( 3.2) 51 ( 5.3)
Connecticut 10 (1.8) 22 (21.4) 7 (1.3) 1 ( 1.0) 40 ( 6.2)
Pennsylvania 4 (0.3) 25 (29.1) 7 (0.5) 1 ( 1.2) 37 ( 2.6)
Texas 11 (0.3) 21 (22.6) 2 (0.1) 1 ( 1.1) 35 ( 0.9)

*All states and territories with ¢30 heterosexually transmitted cases diagnosed and reported through
March 14, 1988
**Cases born in a country in which heterosexual transmission of HIV is reported to be common
Percentage of all AIDS cases in that state by sex

curred are within a relatively short distance of New York City. Reasons for
these differences are not apparent from surveillance reports.

Race/ethnic group ofthe AIDS cases. The racial and ethnic group distribu-
tion of heterosexually transmitted AIDS cases born in the United States
shows a dominance of cases in black and Hispanic populations (Table V).
Compared with the distribution of all AIDS cases, the proportion of black
men with heterosexually transmitted infection is more than twice as high,
while that of Hispanic men is about the same; among women the distribution
approximately parallels that of all AIDS cases. The relative risk of heterosex-
ually transmitted AIDS is 11.3 and 12.6 respectively for black men and
women older than 16 in the United States compared with 4.6 and 13.1 for
Hispanic and 1.0 for white men and women. The racial distribution of AIDS
cases in people born in other countries in which heterosexual transmission of
HIV is common is predominantly black, reflecting the countries of origin of
these people.
Age distribution ofthe AIDS cases. For men the age distribution of hetero-

sexually transmitted AIDS cases born in the United States (Table VI) is
similar to that of all AIDS cases except that it does not peak so sharply during
the fourth decade of life and a larger percentage is diagnosed after the age of
49 (19.7% for the heterosexually transmitted cases compared with 10.3% for
all other cases). The difference in age distribution at time of diagnosis be-
tween men and women with heterosexually transmitted AIDS is statistically
highly significant (p = 0.0001). In contrast to the men, the age distribution of
heterosexually transmitted cases in women is shifted to a younger age at
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TABLE V. HETEROSEXUALLY TRANSMITTED AIDS CASES BY RACE AND
ETHNIC GROUP*

Race or U.S. born Non-U.S. born**
ethnic group Males Females Males Females
White 108 (36.6) 282 (27.9) 2 ( 0.3) 0 ( 0.0)
Black 151 (51.2) 475 (46.9) 715 (98.9) 199 (98.0)
Hispanic 35 (11.9) 249 (24.6) 5 ( 0.7) 3 (1.5)
Other 1 ( 0.3) 6 ( 0.6) 1 (0.1) 1 (0.5)

Total 295 (100.0) 1,012 (100.0) 723 (100.0) 203 (100.0)

*Cases diagnosed and reported through March 14, 1988
**Cases born in a country in which heterosexual transmission of HIV is reported to be common

TABLE VI. HETEROSEXUALLY TRANSMITTED AIDS CASES* BY AGE GROUP,
REGION OF BIRTH, AND SEX

Age group U.S. born Non-U.S. born**
(years) Males Females Males Females

13-19 1 ( 0.3) 10 ( 1.0) 4 ( 0.6) 3 ( 1.5)
20-29 64 (21.7) 384 (37.9) 256 (35.4) 87 (42.9)
30-39 109 (36.9) 422 (41.7) 335 (46.3) 91 (44.8)
40-49 63 (21.4) 115 (11.4) 97 (13.4) 11 ( 5.4)
50-59 36 (12.2) 57 ( 5.6) 24 ( 3.3) 7 (3.4)
-60 22 ( 7.5) 24 ( 2.4) 7 ( 1.0) 4 ( 2.0)
*Cases diagnosed and reported through March 14, 1988

**Cases born in a country in which heterosexual transmission of HIV is reported to be common

diagnosis compared with all cases in women; almost 39% of heterosexually
transmitted cases have been diagnosed before the women are 30 years old.
Other analyses of the AIDS surveillance data have shown that women with
heterosexually transmitted infection have a younger mean age at diagnosis
than do women with other risk factors (including intravenous drug abuse) or
for men with any risk factor. 13 The age distribution by race and ethnic group
is similar for men but shows that white women with heterosexually transmit-
ted AIDS tend to be slightly older than black or Hispanic women (p = 0.001).

People with AIDS born in other countries in which heterosexual transmis-
sion of HIV is common tend to be younger than those born in the United
States; in men, the difference is statistically highly significant (p=0.0001).

HIV TRANSMISSION AMONG HETEROSEXUALS: PUBLISHED STUDIES

Little question exists today about the biologic plausibility ofHIV transmis-
sion during heterosexual intercourse. HIV has been isolated from semen in
men14 and from the cervical and vaginal secretions of women during various
phases of the menstrual cycle;15-17 the data, however, suggest that the pres-
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ence of HIV may be intermittent. 16,17 An animal model using chimpanzees
has demonstrated that swabbing virus in culture onto the vaginal mucosa
results in infection, although swabbing the virus on oral mucosa (followed by
brushing the animal's teeth) did not. 18 Similar studies have not been done to
evaluate the susceptibility of male urethral mucosa or other genital surfaces to
infection with HIV.

Published studies of HIV transmission among heterosexuals have been
reviewed recently.5,6,19,20 Among sexual partners who denied risk factors or
means of HIV infection other than heterosexual contact with a known infec-
ted partner, the cumulative probability of infection varies from approx-
imately 10% to 50%. The risk of heterosexually transmitted HIV infection
consistently has been lowest (10% or less) for women who were sexual
partners of men with hemophilia, even with years of regular sexual contact
after infection of the men.20-24 Others have found a higher rate of infection
for the same group (21%),25 and preliminary studies from one group suggest
that the risk of transmission from a hemophilic man to his sex partner in-
creases as the HIV infection progresses.26 This study found that the risk of
infection correlated with severe depletion of T-4 lymphocytes (50% of 10 sex
partners were seropositive) and clinical illness in the man (43% of seven sex
partners of men with AIDS were seropositive).
The risk of HIV transmission to sexual partners of those infected through

transfusion was found to be 18% (10 of 55) in women and 8% (2 of 25) in men
a mean of 2 years after the index person was infected.27 Although the rates of
infection may suggest a higher frequency of transmission from men to wo-
men than the reverse, the difference is not statistically significant. Others
have observed slightly higher rates of infection.20, 25 Infection was not asso-
ciated with duration of exposure, number of sexual contacts, or type of sexual
contacts; although most of the partners remained uninfected after repeated
(often several hundred) sexual contacts, HIV infection was documented in
several sex partners after only a limited number of contacts. Seropositive
sexual partners tended to be older than those who remained seronegative.

Studies that include sexual partners of HIV-infected men who were bisex-
ual or who had used intravenous drugs show mixed rates of infection gener-
ally higher than those of female partners of men with hemophilia. A study of
women in San Francisco documented HIV infection in 22% (12 of 55) of
those whose sexual partners were bisexual and 42% (5 of 12) of those whose
partners were intravenous drug abusers.25 Inexplicably, none of 7 women
whose sex partners had both risk factors were infected. Because of the small
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number in each group, however, the observed differences in rates of infection
are not statistically significant.

Several studies have described risks ofHIV infection to the sexual partners
of those with AIDS. In Florida a study of 45 sexual partners of heterosexual
men and women with AIDS showed that 53% (9 of 17) of the men and 14% (4
of 28) of the women were seropositive at the start of the study.28 Of the
sexual partners seronegative at enrollment in the study, 38% (3 of 8) of the
men and 42% (10 of 24) of the women seroconverted during the one-to-three
year period of evaluation, giving a total infection rate at the end of the study
of 71% of the male and 50% of the female partners. Risk factors for infection
in the index contacts were reported as birth in Haiti (17 people), intravenous
drug abuse (9), bisexual male (4), blood transfusion (4), hemophilia (2), and
heterosexual contact (9, including 3 women with a history of prostitution, 2
men with a history of prostitute contact, and 4 women whose former hetero-
sexual partner reportedly was infected). The rate of infection in the studied
sexual partners was 50% or higher for all risk factors except hemophilia. In
New York City men and women who were steady sexual partners of patients
with AIDS or related conditions were evaluated prospectively; 58% (7 of 12)
of the men and 47% (41 of 88) of the women were seropositive.29 A report
from the U.S. Army described HIV infection in 5 of 7 (71%) wives of military
personnel with AIDS .30 None of the wives had a risk factor other than sexual
contact with her husband; the risk factors most often reported for the hus-
bands were intravenous drug abuse or multiple heterosexual partners, includ-
ing prostitutes.

Another study from Edinburgh of sexual partners of HIV-infected people,
most of whom were intravenous drug abusers and none of whom had AIDS,
showed that the risk of heterosexual infection was almost equal- 14% (1 of 7)
in male and 15% (5 of 35) in female sexual partners.3' All the couples were
reported to have been in steady relationships.
None of the studies has been able to delineate clearly the major risk factors

or variables that influence transmission of HIV between heterosexual sex
partners. Anal and oral sexual activity have been associated with a higher risk
of HIV transmission among heterosexual people in some studies25,28,29 but
not in others.25,27,32 Neither is necessary for transmission to either men or
women. Intercourse during menses has been associated with an increased risk
of infection to women in one study32 but not in others.25,29 Several studies
noted that total number of sex partners (without regard to infection status of
the partners) was not associated with a higher risk of infection. 10,25,32 Most
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also found no relationship between the number of sexual contacts and the risk
of infection from a known infected partner,26-29 but one did note a signifi-
cantly higher risk of HIV infection in women reporting more than 100 con-
tacts with their HIV-infected sexual partner.25 In contrast, one study noted
that several partners became infected after only a few sexual contacts with
their infected partner.27 The significance of the duration of the relationship
also varied, with two studies noting this as an important association with
infection 25,31 and others finding no association.26,27,29
The risk associated with genital ulcer disease, multiple partners, and pros-

titute contact in many of the studies in Africa33 have not been replicated in the
United States. Several studies suggest that a prior history of sexually trans-
mitted diseases is associated with a subsequent risk of heterosexually trans-
mitted HIV, 10, 28 but others did not find this association.25 Most studies of
heterosexually transmitted HIV infection in the United States did not com-
ment specifically on diseases associated with genital ulcers. Several studies,
however, have found that homosexual men with serologic evidence of recent
herpes simplex virus type II infection and/or syphilis are at increased risk of
HIV infection, suggesting that in this country also sexually transmitted dis-
eases that disrupt cutaneous or mucosal integrity may facilitate transmission
of HIV.34,35
The absence of consistently associated variables for transmission of HIV

suggests that biologic variability either on the part of the host or the virus may
be extremely important. 13,19 An additional argument in support of this is the
fact that although the cumulative evidence suggests a low risk of HIV infec-
tion from a single sexual contact with an infected person, in several instances
a high percentage of women exposed only occasionally to semen from a
single man have become HIV infected.36,37 This has occurred both with
artifical insemination (4 of 8 women inseminated from one donor) and with
vaginal intercourse (10 of 17 women who were partners of one man). For
whatever reason-tissue or organ systems involved with infection, stage of
infection, virulence of the viral strain- some people appear to be more
capable of transmitting HIV infection to others, at least at some stage of their
infection. Observations about the correlation between the disease state and
the ease with which HIV can be isolated from the person are consistent with
this. 38

PREVALENCE OF HIV INFECTION IN HETEROSEXUAL POPULATIONS

Since the latent period between infection with HIV and diagnosis of AIDS
often is years, focusing on the distribution of AIDS cases gives a crude
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picture only of risks in the past at the time infection occurred. Current risks
can be assessed only through studies of the incidence and prevalence of
infection. Incidence studies are difficult to accomplish with an infection that
is most often unrecognized clinically during the acute and early latent stages.
Prevalence of HIV infection can be estimated through serosurveys, although
trying to determine the prevalence in the heterosexual population of the
United States in the aggregate is almost impossible. Studies conducted in
selected populations, however, can provide highly useful information about
the frequency of infection,39 although the means of transmission to the infec-
ted person often cannot be determined accurately through serosurveys.

Blood donors. Blood donors have been informed since 1983 about risk
factors for HIV infection and AIDS, and have been asked not to donate blood
if they have a risk factor; in addition, donated units of blood have been
screened for anti-HIV since the spring of 1985. The American Red Cross
Blood Services collected approximately 12.6 million units of blood between
April 1985 and May 1987 from more than 50 regional centers scattered across
the United States. The mean frequency of blood units positive for anti-HIV
was 0.02%; as seropositive donors were identified and excluded from the
donor pool, the prevalence has declined from 0.035% in mid-1985 to 0.012%
in mid-1987.39 The frequency of infection among first-time blood donors has
remained at a higher level, 0.043%. The rates were much higher for men than
for women and for blacks and Hispanics than for whites. From 80% to 90% of
seropositive donors notified of their HIV antibody status and interviewed
have acknowledged a well-defined risk factor for HIV infection. In one study
conducted in 3 cities with a relatively high incidence of AIDS to evaluate
risks of HIV infection in seropositive donors, the frequency of positive male
donors was 0.083% and that for female donors was 0.016%.40 Only 2 of 152
(1.3%) male donors interviewed cited heterosexual contact with a person at
risk as a means of infection, and 20 (13.2%) did not state a risk factor on
interview; several of these men reported sexual contact with female pros-
titutes. Of 34 seropositive women interviewed, 15 (44.1%) reported hetero-
sexual contact with a person at risk for HIV infection, 3 (8.8%) had other risk
factors, and 15 did not state a risk factor.

Military recruit applicants. Applicants for military service have been
tested for HIV antibody since October 1985.41 Applicants are questioned
about drug use and homosexual activity, both of which are reasons for exclu-
sion from military service. Recruits for military service, therefore, would not
be expected to be representative of the United States population with regard
to drug use, homosexual behavior, or medical conditions such as coagulation
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deficiencies even after adjusting for age, sex, and race. The crude prevalence
of HIV infection was 0.15% among 1.25 million military recruit applicants
tested between October 1985 and September 1987; adjusted for age, race, and
sex to reflect the composition of the adult population 17 to 59 years of age, the
prevalence was 0.14%.39 The rates were approximately 3 times higher for
men than women, 3 to 4 times higher for minority applicants than for whites,
and increased with age to peak late in the third decade of life. Rates varied
widely by geographic area, generally reflecting the incidence of reported
AIDS cases; in some areas and for some age groups prevalence of infection
exceeded 1.5%.41 Little information is available about risk factors for infec-
tion in the recruit applicants, but the limited number of interviews conducted
to date suggest that most of these persons have a well-described risk factor,
particularly male homosexual contact or intravenous drug use.39,42 Too few
seropositive women have been evaluated to determine the frequency of het-
erosexual HIV infection in this group; interviews of a limited number of
seropositive recruit applicants in New York City have found one woman
infected through heterosexual contact with her intravenous drug user
partner.42
Women ofchild-bearing age. Blood obtained from women prenatally or at

delivery or collected from the umbilical cord or from newborn infants for
other reasons have been used to estimate the frequency of HIV infection in
parturient women.39 In Massachusetts the prevalence of HIV infection in a
population of 30,708 was estimated to be 0.21%, ranging from 0.80% in
inner city areas to 0.09% in suburban and rural areas; no information was
available about specific risk factors in the women.43 At an inner city munici-
pal hospital in New York City 12 of 602 (2.0%) women were found to be
infected with HIV at delivery; 7 had a plausible risk factor by history,
including multiple sexual partners in 1 woman.44 In Jacksonville, Florida, 2
of 299 (0.7%) women who consented to HIV antibody testing during prenatal
care were positive; 1 had multiple risks while the other had previously had
several sexual partners from New York City.45 Summaries of 5,244 women
tested in 13 other studies conducted among women of reproductive age in 11
cities or areas of the United States, excluding New York City and Puerto Rico
and excluding populations ofwomen at known high risk, demonstrate only 19
seropositives for a cumulative prevalence of HIV infection of only 0.36%.39
In New York City, however, several studies found rates greater than 2%, and
in Puerto Rico rates among more than 3,600 women studied exceeded
1.7%.39 Most of these studies were conducted predominantly among women
in inner city areas where intravenous drug abuse is common, but the women
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were not specifically included or excluded from testing because of any risk
factor.

Sexually transmitted disease clinics and prostitutes. Sexually transmitted
disease clinics are a useful source of information about the seroprevalence of
HIV infection since they provide diagnosis and treatment for those at high
risk of other sexually transmitted diseases. In studies among people without
known risk factors for HIV infection on interview, seroprevalence ranged
from 0 to just over 1%, the latter rates from clinics in San Diego and New
York.39 Seven areas reported data on 2,085 men who were tested, with 10
(0.48%) found positive, and 8 areas reported on 1,433 women with 4 (0.28%)
found positive. Another study in sexually transmitted disease clinics in Bal-
timore found a rate of HIV seropositivity of 2.6% among 1,519 men who did
not acknowledge a specific risk for infection and 1.6% among 1,005 women;
of all seropositive patients, approximately one third of the men and nearly
half the women did not acknowledge a risk for infection.46 The method of
ascertaining risk in this study was self-administered questionnaire with no
reinterview of positive patients; information about risk might have been
obtained more completely had direct questioning by a skilled interviewer
been performed.47 Risk of HIV infection was higher (0%-11%) among het-
erosexual people attending sexually transmitted disease clinics whose part-
ners had other risk factors for infection (intravenous drug users, bisexual men
or men with hemophilia).39

Risk ofHIV infection in female prostitutes has been summarized.5,39 Of 19
surveys in 10 states and Puerto Rico, an overall HIV infection rate of 8.0%
was found among 3,656 prostitutes tested; the rates in the individual studies
ranged from 0% to 45%, and situations varied from women in licensed
brothels in Nevada to incarcerated intravenous drug users.39 The relative
significance of intravenous drug use compared with sexual transmission of
infection could not be determined; others have noted that intravenous drug
abuse is a major risk factor for HIV infection in these women, but un-
protected sex (i.e., sex without a condom) with infected paying or non paying
partners is also a risk.48

CONCLUSIONS: WHAT Is THE RISK OF
HETEROSEXUAL TRANSMISSION OF HIV?

Cumulative evidence strongly suggests a significant risk of heterosexual
transmission ofHIV in the United States from an infected person to his or her
sex partner. To date, most transmission has occurred from a person who has
become infected through other risk factors -male homosexual activity in a
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bisexual man, intravenous drug use, hemophilia with use of clotting factor
concentrates, or transfusion. The AIDS surveillance data to date do not
provide much evidence for continuing heterosexual transmission in the popu-
lation, but the manner in which case data are collected and reported biases
against that type of report. Unless a person knows that his partner is infected,
reports of multiple heterosexual contacts as a risk factor or of contact with
prostitutes will not be accepted as direct evidence of risk. The reason for not
doing so is obvious; many people do not provide accurate risk factor informa-
tion on the initial interview, and only persistent investigation will reveal the
true risk factor.47,49,50 In New York City, where health department personnel
carefully question all people without a clear risk for infection, 63% of pa-
tients with AIDS who initially state that contact with prostitutes is their only
risk factor subsequently give a history of other risk factors after further
investigation.50 Nationally, investigation of AIDS patients without identified
risk factors has resulted in reclassification of most of those for whom addi-
tional information could be obtained.51

Scattered through the literature are reports of heterosexual transmission of
HIV in which the source of infection in the index cases also was heterosexual
contact.28,30,37,51 Given the total number of AIDS cases -even of heterosex-
ually transmitted AIDS cases -the number is not impressive. The primary
risk for continued heterosexual transmission will come from those infected
through other routes, especially intravenous drug use and bisexual behavior.
A low frequency subcurrent of HIV infection that is strictly heterosexual
without other risk factors undoubtedly will continue, but the evidence thus far
does not suggest that it will attain the epidemic proportions reached in such
areas as central and eastern Africa. We have time today to educate sexually
active people about the precautions to take so that they can prevent infection
in themselves and others, but effective prevention will depend on education
and behavior modification now by those who may be at risk.

Bull. N.Y. Acad. Med.
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